
852  American Family Physician www.aafp.org/afp	 Volume 88, Number 12 ◆ December 15, 2013

Smell and Taste Disorders in Primary Care
JOHN MALATY, MD, and IRENE A.C. MALATY, MD, University of Florida, Gainesville, Florida

 S
mell and taste disorders have been 
implicated as causes of loss of appe-
tite, unintended weight loss, malnu-
trition, and reduced quality of life.1 

These disorders have many potential etiolo-
gies and a wide spectrum of clinical presen-
tations. Taste is influenced by odor, flavor, 
texture, and temperature. Traditionally, 
taste has been categorized into sweetness, 
bitterness, sourness, saltiness, and umami 
(also described as savory). Taste disorders 
such as ageusia, hypogeusia, and dysgeusia 
may involve one or more of these five basic 
tastes (Table 1). It is estimated that 95% of 

perceived taste disorders are caused by olfac-
tory loss rather than gustatory loss; therefore, 
a disorder of the olfactory system should be 
the initial diagnostic focus in most cases.2-4 

Anatomy and Physiology 
Odorants entering the nose dissolve in 
nasal mucus that is produced, humidified, 
and warmed by the nasal turbinates and 
nasal mucosa. Once absorbed through the 
nasal mucosa, dissolved odorants stimulate 
olfactory receptors in the neuroepithelium 
located over the cribriform plate. Smell is 
transmitted via the olfactory bulb and nerve 
to various regions of the olfactory cerebral 
cortex. Precise smelling centers and related 
pathways continue to be elucidated. Smell 
disorders can occur at any stage in this pro-
cess. Olfactory receptors in the nose regen-
erate throughout a person’s life. Additional 
features of smell include temperature, irrita-
tion, and sharpness, which are mediated by 
ophthalmic and maxillary divisions of the 
trigeminal nerve.

In the mouth, taste odorants dissolve in 
saliva before encountering the taste buds 
on the tongue, soft palate, pharynx, larynx, 
epiglottis, and first one-third of the esopha-
gus. Gustatory receptors sense the five basic 
tastes. Taste on the anterior two-thirds of the 
tongue is innervated by the chorda tympani 

Smell and taste disorders can be challenging to diagnose because of the large number of potential etiologies. Patients 
are often unable to provide a clear history of symptoms, because they frequently cannot distinguish between difficul-
ties with smell and taste. Standardized questionnaires may be helpful in diagnosis. Smell and taste dysfunction have 
been implicated in loss of appetite, unintended weight loss, malnutrition, and reduced quality of life. Taste dysfunc-
tion may be complete or partial, and affect one or more aspects of taste (sweetness, bitterness, sourness, saltiness, 
and umami [savory]). An estimated 95% of taste disorders are caused by impairment of smell rather than gustatory 
loss. The most common causes of olfactory dysfunction include allergic rhinitis, chronic rhinosinusitis (with or with-
out sinonasal polyps), and upper respiratory infection. Other potential causes include head trauma, neurodegenera-
tive diseases (including Parkinson disease and cognitive impairments), and medications. Examination of the nose, 
mouth, and oropharynx as well as neurologic examination (focusing on cranial nerves I, VII, IX, and X) is essential. 
Additional assessment such as cognitive testing, nasal endoscopy, computed tomography of the sinuses or nose, or 
brain magnetic resonance imaging may be indicated. Up to one-half of patients with olfactory dysfunction improve 
over time. Improvement in olfactory function is inversely correlated with severity and duration of loss, age, smoking, 
and male sex. (Am Fam Physician. 2013;88(12):852-859. Copyright © 2013 American Academy of Family Physicians.)

Table 1. Disorders of Taste and Smell

Disorder Definition

Taste

Ageusia Complete taste loss

Dysgeusia Distorted taste perception (triggered by a taste stimulus)

Hypogeusia Reduced ability to taste

Phantogeusia Gustatory hallucination (occurs without a stimulus)

Smell

Anosmia Complete loss of ability to smell

Hyposmia Reduced ability to smell

Parosmia Distorted odor perception (triggered by a stimulus)

Phantosmia Olfactory hallucination (occurs without a stimulus)
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of the facial nerve. The glossopharyngeal 
nerve mediates taste from the posterior one-
third of the tongue. The greater superficial 
petrosal nerve serves the palate, and the 
vagus nerve innervates taste from the phar-
ynx and larynx. The mediation of taste by 
multiple nerves may explain why gustatory 
loss is less common than olfactory loss. The 
trigeminal nerve mediates the temperature, 
stinging sensation, and degree of sharpness 
that refine the five basic tastes. Gustatory 
receptors also regenerate throughout a per-
son’s life, approximately every 10 days.

Advancing age contributes to olfactory 
and gustatory loss. Women generally have 
better smell and taste than men of the same 
age. Smoking appears to have a small detri-
mental impact on smell.2,5-8

Clinical Assessment 
HISTORY 

Patients are often unable to distinguish 
between disorders of smell and taste. Most 
patients who report taste loss are found to 
have a loss of smell instead.1-3 Patients are 
also rarely accurate in estimating the sever-
ity of their olfactory or gustatory loss.1-3,8-10 
These factors can complicate obtaining a 
reliable history. 

Standardized questionnaires can help 
assess patients with concerns about taste 
loss or distortion. A study of a four-item 
questionnaire (Table 2) reported effective-
ness in detecting parosmia, with the first 
and fourth questions demonstrating the 
highest sensitivity and specificity.11 Another 
study of a questionnaire to identify issues 

in detecting salty, sweet, sour, or bitter taste 
(Table 3) found that patients who reported 
no difficulty detecting these tastes rarely 
had taste dysfunction on further test-
ing (high negative predictive value).2 This 
questionnaire did not effectively identify 
patients who had taste disorders (low posi-
tive predictive value).2 

For olfactory disorders (and for most taste 
problems), the history should include severity 
and persistence of symptoms. Patients should 

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 
rating References

Olfactory loss is responsible for the majority of perceived taste 
disturbances (95% to 99%) and should be the initial diagnostic 
focus in most cases. 

C 2-4

Given the large number of etiologies, physicians should initially 
evaluate for the most common causes of smell loss: chronic 
sinonasal disease, upper respiratory infections, head trauma, 
neurodegenerative diseases, and medications.

C 5, 6, 8, 9, 11, 12, 
14, 15, 28, 29

Chronic sinonasal disease may be treated with nasal steroids, 
surgery, or both to improve ability to smell.

B 12, 14, 15

Loss of smell can improve with removal of an offending medication. C 10, 12

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evi-
dence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For information 
about the SORT evidence rating system, go to http://www.aafp.org/afpsort.

Table 2. Screening Questionnaire for Parosmia 

How often are you bothered by 
any of the following? Always Often Rarely Never

1. �Food tastes different than it 
should because of a problem 
with odors.

1 2 3 4

2. �I always have a bad smell in my 
nose, even if no odor source is 
present.

1 2 3 4

3. �Odors that are pleasant to 
others are unpleasant to me.

1 2 3 4

4. �The biggest problem is not that 
I do not or only weakly perceive 
odors, but that they smell 
different than they should.

1 2 3 4

Total for each column* � � � �

Grand total (sum of all four 
columns)†

�

*—Low scores on questions 1 and 4: strong correlation with parosmia.
†—Grand total < 10 = parosmia; grand total > 14 = normosmia.

Adapted with permission from Landis BN, Frasnelli J, Croy I, Hummel T. Evaluating 
the clinical usefulness of structured questions in parosmia assessment. Laryngoscope. 
2010;120(8):1708.
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be asked about medical history of allergic 
rhinitis or chronic rhinosinusitis (with or 
without nasal polyps), as well as symptoms 
of nasal congestion, obstruction, or rhinor-
rhea. This history correlates with ongoing 
symptomatic allergic rhinitis or chronic rhi-
nosinusitis (with or without nasal polyps) as 
the cause of diminishing olfactory function; 
this may improve after treatment of these 
conditions.12 Any history of head or facial 
trauma may indicate cribriform plate dam-
age. Difficulties with memory or neurologic 
abnormalities may indicate mild cognitive 
impairment, Alzheimer disease, Parkinson 
disease, or parkinsonism. A medication his-
tory can identify use of agents implicated in 
smell and taste disorders (Table 4).2-6,8-10,12-26

PHYSICAL EXAMINATION 

Given the high prevalence of sinonasal dis-
ease in olfactory disorders, anterior rhinos-
copy should be done to evaluate for nasal 
polyposis, chronic sinusitis, allergic rhini-
tis, and other conditions. Significant rhini-
tis, nasal polyps, or findings indicative of 
inflammation or infection correlate fairly 
well with sinonasal pathology affecting 
smell. Conversely, isolated moderate turbi-
nate hypertrophy and septal deviation are 
of limited predictive value in determining a 
cause of smell loss.12

Examination of the oral cavity and oro-
pharynx for salivary deficiency and for evi-
dence of infection, inflammation, or other 

pathology of the oral mucosa, tongue, teeth, 
gums, and palate is also important. Neu-
rologic examination should include cranial 
nerve I (olfactory) by testing smell perception 
independently in each nostril. Because of 
their role in taste conduction, cranial nerves 
VII (facial), IX (glossopharyngeal), and X 
(vagus) should also be tested in gustatory 
disorders. Cognitive assessment (including 
memory testing) and motor examination 
(including observation for gait disorders, 
tremor, or bradykinesia) are important in 
identifying the common neurodegenera-
tive disorders that can cause or contribute 
to olfactory loss. Any abnormal neurologic 
finding is significant.

DIAGNOSTIC TESTING 

Nasal endoscopy and computed tomography 
(CT) of the sinuses and nose are highly diag-
nostic for sinonasal pathology. If the history 
suggests a sinonasal etiology but anterior 
rhinoscopy is inconclusive, office-performed 
nasal endoscopy has been demonstrated to 
visualize 91% of pathology (40% more than 
that visualized on anterior rhinoscopy). The 
remaining etiologies are usually evident on 
CT.12 If history or examination findings raise 
concern for intracranial lesions, magnetic 
resonance imaging of the brain can be useful 
for further evaluation, with particular scru-
tiny of the skull base.

Several abbreviated tests are available for 
taste and smell disorders, but all have limita-

Table 3. Screening Questionnaire for Loss of Taste

How easily can you detect the following tastes?

1. Saltiness in chips, pretzels, or salted nuts ❏ Easily ❏ Somewhat ❏ Not at all

2. Sourness in vinegar, pickles, or lemons ❏ Easily ❏ Somewhat ❏ Not at all

3. Sweetness in soda, cookies, or ice cream ❏ Easily ❏ Somewhat ❏ Not at all

4. Bitterness in coffee, beer, or tonic water ❏ Easily ❏ Somewhat ❏ Not at all

NOTE: Negative predictive values (NPVs) for a response of “easily” are as follows: saltiness, 95%; sourness, 89%; 
sweetness, 98%; bitterness, 92%. The NPV is based on the average NPV of anterior, posterior, and whole tongue 
gustatory testing. When the response is negative for gustatory loss (easily), the NPV is high and gustatory loss can be 
ruled out with a high degree of confidence. When the response to the question is positive, the result is less clear (low 
positive predictive value: range 5% to 26%).

Easily = negative for gustatory loss; Somewhat or Not at all = positive for gustatory loss.

Information from reference 2.
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tions (Table 5).5,13 Comprehensive testing at 
specialized smell and taste centers is time-
consuming and expensive.

Specific Causes of Smell and Taste 
Conditions 
SINONASAL CONDITIONS 

Sinonasal conditions are responsible for 
52% to 72% of olfactory disorders, depend-
ing on the population studied.3,11,13 Olfactory 
loss is correlated with increasing frequency 
of upper respiratory infections.6 The sever-
ity of sinonasal disease also correlates with 
the degree of olfactory loss, increasing 
throughout the continuum of allergic rhini-
tis, to chronic rhinosinusitis, to nasal pol-
yps. Decreased olfactory bulb size is found 
in patients who have chronic rhinosinusitis 
with nasal polyps, a finding associated with 
olfactory loss. Smell improves and olfactory 
bulb size increases in the three months after 
endoscopic sinus surgery in patients who 

have nasal polyposis.14,15 Treatment of para-
nasal sinus disease or polyposis with nasal 
steroids for eight weeks has been associ-
ated with improved smell (subjectively and 
objectively on smell scores) and improve-
ment in signs of sinonasal disease.27 Oral 
steroids have not conclusively been shown 
to help long-term olfactory loss in sinona-
sal disease, but they can temporarily reverse 
loss of smell in patients with nasal polyposis 
or chronic rhinosinusitis. Oral steroids may 
be helpful in diagnosis or for short-term 
symptom relief.12,28

HEAD TRAUMA 

Head trauma is a well-recognized cause of 
olfactory loss. Trauma can cause loss of olfac-
tory detection, such as damage to the olfac-
tory nerve from cribriform plate fractures or 
closed head injury (from nerve disruption or 
shearing forces), or difficulties in olfactory 
discrimination caused by closed head injury 

Table 4. Principal Etiologies of Olfactory Dysfunction 

Cause Leading etiologies*

Most common
Sinonasal conditions Upper respiratory infection (especially viral), allergic rhinitis, chronic rhinosinusitis, nasal polyps 

More common

Head trauma Damage to cribriform plate, shearing forces, and intracranial damage; facial trauma

Neurodegenerative disorders Parkinson disease, parkinsonism, Alzheimer disease, mild cognitive impairment, multiple sclerosis

Less common

Medications Chemotherapy, angiotensin-converting enzyme inhibitors, angiotensin receptor blockers, 
dihydropyridine calcium channel blockers, diuretics, intranasal zinc, antimicrobials (macrolides, 
terbinafine [Lamisil], fluoroquinolones, protease inhibitors, griseofulvin, penicillins, tetracyclines, 
nitroimidazoles [metronidazole (Flagyl)]), antiarrhythmics, antithyroid agents, antidepressants, 
anticonvulsants, lipid-lowering agents

Intoxicants or illicit substances Alcohol, cocaine

Toxins Ammonia, hairdressing chemicals, gasoline, formaldehyde, paint solvents, welding agents, 
benzene, sulfuric acids, cadmium, acrylates, iron, lead, chromium

Chronic medical conditions Renal or hepatic failure, complicated type 2 diabetes mellitus, cancer, human immunodeficiency virus

Structural or mechanical 
conditions

Ischemic stroke, subarachnoid or intracranial hemorrhage, brain or sinonasal tumor

Nutritional deficiencies Malnutrition, pernicious anemia or vitamin B12 deficiency, deficiencies in vitamins B6 or A, niacin, 
zinc, or copper

Postsurgical state Nasal surgery (septal or sinus), total laryngectomy, pharyngectomy, tonsillectomy

Post-radiation Especially to head and neck

Congenital conditions Kallmann syndrome, anosmia

Psychiatric conditions Anorexia nervosa (not bulimia), major depressive disorder, bipolar disorder, schizophrenia

Endocrine conditions Pregnancy, hypothyroidism, Addison disease, Cushing syndrome

Autoimmune/inflammatory 
conditions

Sjögren syndrome, systemic lupus erythematosus, sarcoidosis, herpes encephalitis

*—Etiologies are listed in relative order of prevalence.

Information from references 2 through 6, 8 through 10, and 12 through 26.
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and cortical trauma. Although some patients 
have detectable cerebral damage on mag-
netic resonance imaging or CT in the olfac-
tory bulb, cribriform plate, or olfactory areas 
of cerebral cortex, damage in other patients 
may only be evident as abnormal perfusion 
on single-photon emission CT.29

Twelve weeks of olfactory training has 
been shown to increase olfactory sensitivity 
in one-third of patients who had olfactory 
loss secondary to posttraumatic, postinfec-
tious, or idiopathic causes. This at-home 
technique involves twice-daily exposure to 
four odors (phenylethyl alcohol, eucalyptus, 
citronellal, and eugenol).30

NEURODEGENERATIVE DISEASES 

Patients with mild cognitive impairment and 
Alzheimer disease may subjectively recognize 
smell and taste deficits as early symptoms. 
In these conditions, gustatory and olfac-

tory testing indicates greater 
dysfunction than reported sub-
jectively by patients. The loss 
of smell and taste in patients 
with mild cognitive impair-
ment and Alzheimer disease 

differs from that of age-matched controls, 
but not between the two conditions. Gusta-
tory loss is reported in all areas tested: sweet, 
sour, salty, and bitter.9 The loss of taste and 
smell with mild cognitive impairment and 
Alzheimer disease is believed to be cortically 

mediated. Disease severity in Parkinson and 
Alzheimer disease correlates with the sever-
ity of smell and taste loss.8,9

Olfactory and gustatory loss is present in 
most patients with early Parkinson disease. 
These symptoms have been suggested to be 
useful in early diagnosis.8 Patients with Par-
kinson disease find smell and taste loss most 
bothersome early in the disease process (one 
of the top five symptoms).16 

Twelve weeks of home olfactory training 
increased function, especially olfactory dis-
crimination, in one-fifth of patients with 
Parkinson disease. This occurred indepen-
dent of duration of disease. The training 
consisted of smelling four odors (phenyl-
ethyl alcohol, eucalyptol, citronellal, and 
eugenol), each for 10 seconds, twice daily.31

MEDICATIONS 

A large number of medications have been 
implicated in smell and taste loss. Medi-
cation effects may represent up to 12% of 
olfactory dysfunction, and an even larger 
proportion of gustatory dysfunction.12 
There are few conclusive data confirming 
the role of medications in smell and taste 
disorders, because most evidence is based 
on case studies or series. If a patient notes 
the onset of smell or taste loss after initi-
ating a new medication, it should be dis-
continued, because medication-induced 
loss can be reversible.10,12 One exception is  

Table 5. Validated Office-Based Abbreviated Tests for Smell Disorders

Office test Description Test statistics

Three-item 
microencapsulated odor 
identification test (Quick-
Smell Identification Test, 
Q-SIT)*

Standardized odors with five multiple 
choice options, one is “none/other”

Less than 1 minute to administer

Tear-off card test (disposable)

Validated against University of Pennsylvania Smell 
Identification Test

Using cutoff score of 2 (one abnormal result out of three)

For anosmia: negative predictive value, 98%; positive 
predictive value, 43%

For any olfactory problem: negative predictive value, 
42%; positive predictive value, 91%; sensitivity, 82%; 
specificity, 63%

Test-retest reliability: 0.87

Three-item odor 
identification test (Quick 
Sticks, q-Sticks)†

Subset of Sniffin’ Sticks, using 
“coffee,” “rose,” and “cloves” odors

Less than 1 minute to administer

Felt-tip pen (reusable)

Validated against Sniffin’ Sticks using cutoff score of 0

For anosmia: sensitivity, 66%; specificity, 96%

For hyposmia: sensitivity, 42%; specificity, 48%

*—$1 to $2 per test.
†—$200 to $400 for reusable Sniffin’ Sticks.

Information from references 5 and 13. 

Sinonasal conditions are 
responsible for 52% to 72% 
of olfactory disorders.
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chemotherapy, which can cause loss of taste 
and smell, as well as parosmia and phantos-
mia. These effects are usually transient and 
resolve within three months of treatment 
cessation. This adverse effect is most likely 
caused by toxicity to olfactory and gustatory 
receptor cells that have the ability to regen-
erate. Parosmia, with resulting food aver-
sion, can be avoided by using a nose clip to 
decrease nasal airflow and odor detection. 
Some data indicate that increasing season-
ing with additional spices may help.10 

Tables 4 and 6 list etiologies of olfactory 
and gustatory dysfunction.2-6,8-10,12-26

Prognosis and Patient Education 
Improvement in ability to smell occurs in 
one-third to one-half of patients over time, 
often over many months or years. Factors 
that make improvement less likely include 
more severe loss of smell, longer duration of 
symptoms, advanced age at onset (especially 
patients older than 75 years), and smoking. 
Women may have a better prognosis than 
men. Some small studies suggest that prog-
nosis relates to etiology, but larger studies 
have shown that prognosis is related to the 
severity of the loss.32,33

Indications for Referral

Physicians should refer patients to a smell 
and taste disorder center or to an otolar-
yngologist if the patient’s quality of life is 
significantly impaired by a persistent olfac-
tory or gustatory disorder that has no easily 
treatable cause, such as sinonasal, oral, or 
dental disease or removal of an implicated 
medication or toxin (Figure 1). 

Data Sources: A PubMed search was conducted 
combining the key terms smell, taste, gustatory, and 
olfactory with diagnosis, medications, and etiology. 
In addition, searches were conducted using the key 
terms smell and taste in the Agency for Healthcare 
Research and Quality evidence reports, Bandolier, the 
Canadian Task Force on Preventive Health Care, the 
Cochrane Database of Systematic Reviews, the Database 
of Abstracts of Reviews of Effects, Essential Evidence 
Plus, the Institute for Clinical Systems Improvement, 
the National Center for Complementary and Alternative 
Medicine, the National Guideline Clearinghouse data-
base, and the U.S. Preventive Services Task Force. Search 
date: May 19, 2011, and November 22, 2013. 
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Table 6. Principal Categories of Gustatory Dysfunction* 

Category† Leading etiologies 

Poor oral hygiene,  
infection/inflammation

Oral candidiasis, periodontal disease, gingivitis, oral abscess, viral upper respiratory infection

Oral appliances Dentures, prosthetics (hypothesized to be related to oral inflammation if poor hygiene with 
appliances)

Postsurgical state Middle ear surgery affecting chorda tympani, oral or dental surgery (especially third molar 
extraction)

Radiation Head and neck irradiation with oral mucositis, xerostomia

Nutritional supplements Malnutrition, zinc or copper deficiency, vitamin B12 or B3 (niacin) deficiency

Medications Intranasal zinc, chlorhexidine (Peridex), chemotherapy, angiotensin-converting enzyme 
inhibitors, angiotensin receptor blockers, dihydropyridine calcium channel blockers, 
diuretics, antimicrobials (macrolides, terbinafine [Lamisil], fluoroquinolones, protease 
inhibitors, griseofulvin, penicillins, tetracyclines, nitroimidazoles [metronidazole (Flagyl)]), 
antiarrhythmics, antithyroid agents, antidepressants, anticonvulsants, lipid-lowering agents

Head trauma Head or facial trauma

Toxins Pepper gas (oleoresin capsicum), weed killer with trifluralin, ammonia, benzene, sulfuric acids, 
cadmium, acrylates, iron, lead, chromium

Chronic medical conditions Renal or hepatic failure, cancer, human immunodeficiency virus, complicated type 2 diabetes 
mellitus

*—Data on proven causes of gustatory dysfunction are limited. For example, in a retrospective review of 1,176 patients with subjective taste prob-
lems, only 10 (0.85%) had significant gustatory loss that could be studied.4 Not many large studies are available for review.

†—Categories are listed in relative order of prevalence.

Information from references 2 through 6, 8 through 10, and 12 through 26.
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Approach to Smell and Taste Disorders in Primary Care

Determine from history and initial assessment if 
disorder is olfactory and/or exclude that it is gustatory 

Olfactory disorder (95% to 99%)

Olfactory testing, if available (Table 5)

Evaluate for most common causes (Table 4)

History/physical (negative)

High suspicion for 
sinonasal disease

Low suspicion for 
sinonasal disease

Refer to ear, nose, and 
throat specialist; nasal 
endoscopy and/or computed 
tomography if indicated 

Evaluate for more 
common causes (Table 4) 

History/physical (negative)

Brain imaging and refer to 
neurologist if indicated

Low suspicion for trauma and 
neurodegenerative disorders

High suspicion for trauma and 
neurodegenerative disorders

Evaluate for less common causes (Table 4)

Refer to smell/taste specialist

Reversible cause Irreversible cause

Treat

Persistent, bothersome

Consider trial of olfactory training 
or increased seasoning

Unclear etiology, 
minimally impacts 
quality of life

Unclear etiology, 
significantly impacts 
quality of life

Refer to smell/ 
taste specialist

History/physical (positive)

History/physical (positive)

Treat and/or refer 
to ear, nose, and 
throat specialist

Refer to smell/taste specialist

Gustatory disorder (1% to 5%)

Identify treatable cause (Table 6)

Treat

Persistent

Not found

Figure 1. Algorithm for evaluating smell and taste disorders in primary care.
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